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摘  要 
VII 
摘  要 
本文通过对九龙江流域-河口 2008 年 4 月、8 月、11 月和 2009 年 2 月 4 个
航次及闽江流域 2008 年 6 月 1 个航次的调查，研究了 DOC 和 CDOM 在九龙江
和闽江流域及九龙江口的分布及其季节性变化特征，探讨了控制 DOC 和 CDOM 
分布与变化的主要因素。主要研究结果如下： 
(1) 2008～2009 年九龙江口各航次 DOC 分布特征十分相似，呈现西溪>北溪
>九龙江口上游>九龙江口下游的特征。九龙江口上游 DOC 控制机理复杂，在混
合作用初期（盐度 0～3.1）DOC 有明显增加，盐度大于 3.1 以后，其分布受物
理过程所控制，浓度逐渐降低。水体中 DOC 的分布受盐度、潮位影响明显。2008
年 6 月整个闽江调查区域 DOC 含量范围为 1.44-2.13mg/L，平均含量 1.74mg/L。
与同期九龙江北溪 DOC 含量大体相当。 
九龙江口 DOC 入海年通量为 2.45×1010g，其中洪季的 DOC 通量占总通量









(3) 运用 PARAFAC 模型分析九龙江、闽江流域及河口 CDOM 样品的三维
荧光光谱（EEMs），共识别出 6 个荧光组分，包括 4 个陆源类腐殖质组分 C1(245，
335/418nm)、C2(250，360/481nm)、C3(240/270nm)、C6(220/422nm)，1 个“海









































This study focuses on seasonal variation of DOC and CDOM in Jiulong Estuary 
and Minjiang River in spring, summer and autumn of the year 2008 and in Feb. of the 
year 2009 respectively. The research discussed the main factors affect the distribution 
and variation of DOC and CDOM, the main results as follows: 
(1) During 2008 and 2009, distribution of DOC was similar among all voyages 
which was Xi stream >Bei stream >upriver Jiulong Estuary>downriver Jiulong 
Estuary. The mechanism of DOC controlling was complicated in upriver of Jiulong 
Estuary: at the beginning of mixture (salinity 0~3.1) DOC increased sharply; when 
salinity above 3.1, DOC decrease gradually by physical factors. The distribution of 
DOC in the water was easily affected by salinity and tides. DOC concentration was 
between 1.44 and 2.13mg/L during June of 2008 in Minjiang River, and the average 
of concentration was 1.74mg/L. The results observed in Minjiang River was similar to 
Bei stream. DOC flux is 2.45×1010g annually, and in the flood season which count 
for 60% of the total flux. DOC flux easily affected by human activities. 
(2) Absorption coefficient a280 of CDOM was 1.71-12.55m-1 and S275-295 was 
13.5-22.1μm-1 in Jiulong River (Xixi and Beixi). However, in Minjiang River a280 
was 7.08-11.51m-1 and S275-295 was 13.3-15.9μm-1, which were a bit higher than in 
Jiulong River. 
a280 was 0.82-10.52m-1 and S275-295 was 11.6-32.6μm-1 in Jiulong Estuary and 
bay. Basically, Mixing process of a280 is conservative behavior which affected by 
physical process. 
CDOM concentration was reverse relationship with salinity in all sampling 
seasons. In a word, in autumn CDOM had the highest value and in winter had the 
lowest; lower salinity areas had a obvious seasonal variation. 
(3) Using PARAFAC model to analyze CDOM EEMs of Jiulong River-Estuary 
and Minjiang River. Six fluorescence components were identified which including 
four humic-like components of mainly terrestrial origin(C1(245，335/418nm)、
C2(250，360/481nm)、C3(240/270nm)、C6(220/422nm)) and one marine humic 















C1, C2, C3, C5, C6 these five humic-like components which had a negative 
correlation with salinity,and mixing process of these omponents is conservative 
behavior. C4 was so complicated during the four voyages, when in April and 
February had a negative correlation with salinity while in August and November there 
was no relationship with salinity. 
(4) humic-like components made the main component of CDOM fluorescence 
components in Jiulong River-Estuary and Minjinag River. Minjiang River had the 
largest percentage of humic-like components, however Bei stream had the highest 
value of protein-like component which indicated that human activities and organic 
pollution had a greater impact on Bei stream than Minjiang River. We can concluded 
that EEMs-PARAFAC model was not only can detect specific spectrums of CDOM, 
but also could trace pollutants in waters. 
 
Keywords:Chromophoric Dissolved Organic Matter (CDOM); Excitation- 
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泛关注。新的测量和数据分析处理技术的发展有助于我们更好的理解 CDOM。
最近主成分分析(principle component analysis，PCA)和平行因子分析(parallel 







第一次关于 CDOM 综述是 Blough 和 Del Vecchio 对 1981 年以来世界各地沿
岸水体中 CDOM 的光学性质、源汇及分布做了全面的阐述和解释[11]。第二次关
于 CDOM 综述是 Nelson 和 Siegel 对外海水体中 CDOM 研究热点的阐释，包括
CDOM 化学性质、方法的讨论，卫星遥感应用的意义，光化学，光生物学等[12]。
第三次关于 CDOM 综述是 Del Castillo 对卫星遥感在沿岸水体中应用，包括对
CDOM 化学性质的全面总结，提出了 CDOM 的吸收及荧光性质[13]。第四次关于





DOM 的 EEMs 由不同类型的相互重叠的荧光团组成，仅依靠 EEMs 的“找峰”
技术，很难评价水体环境中 DOM 的机理[16]。Stedmon 等（2003）率先应用平行
因子分析法（PARAFAC）的统计模型技术把 EEMs 分解成独立的荧光组分。与
传统方法相比，PARAFAC 提供了更客观的方法来解释具有多维性质的 EEMs 数
据系列。PARAFAC 模型已被用于研究沿岸水体中 DOM 的变化[17]；观察海洋环
境中 DOM 荧光性质受现场生产和光降解过程的影响[18]。 
目前 CDOM 的研究主要集中在近岸、河口、河流和湖泊。总的来说，河流
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